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Teat Gup liner 

We, Daciy Equbpmbnt Company, a cor- 
poration duL]^ organized and eisdsting ^uidear die 
iaws of die State of Wisoonsii]^ Uniiljed Sitates 
of Am!erica3 of 1444 -East Wa^hingtoii Avenue, 
Madison, State of "Wisconsin, United States of 
America, do hereby declare iche dnvendon for 
'winch we pray ithat a patent may be granted 
to us, and die metthod by which it is to be 
performed, to be particularly described in and 
by lihe f oliowii^ statement : — 

Hiis invention rdai£s tto an improved teat 
cup for use in oonjunddon -wiith niiifcing 
machines used on nnlk-producing anmials such 
as oows and goats. More spesdtoiHy die pre- 
15 sent invention relates to improved teat cup 
. liners or infiaidons. 

' A typicail teat cup presendy used with milk- 
ing machines is illustrated dn Fig. 1. F5g. 1 
is a longitudinal section of such cylindrical 
ijeat cup after placement on the teat. As shown 
in. Fig. 1, ithe commonly used teat cups include 
a rigid jsubstantiaMy qi^yndrical outer shell 1 
usually miade of metal. Inside the shell 1, there 
ds an elastic, fleadbie tubidar liner or inflation 
2 usuaily made of soft rubber. The ends 3 of 
the inflation 2 are sealed to itlie shell 1 while 
the intermediate poittion 4 of the inflainon 2 
is usually dn radially spaced concemttic rela- 
tion ix> the shell 1. When used, sudi cup is 
applied to a teat 5 of the animal «o be milked 
with the teat received mthin die upper section 
of die inflation 2 as siiown in Fig. 1. The 
lower end of the teait cup is connected to a 
rubber tube 6 and mrlfc is withdrawn from the 
teat under the influence of the vacuun^ on cdbe 
6. The space 7 b^ween the inflation *2 and 
shell 1 is cooneoted to a puUat(»' rubber tube 
8 by means of a nipple 9. Akemately ^ce 
7 is siibjeoted to the same vacuum as in tube 
6 and atmospheric pressure dn oxder to cause 
periodic collapse of inflation 2 and thereby 
adiieve the massaging action upon die teat 
which is essential to proper mlfcing. The 
gendy massaging action of die collapsing in- 
45 flation is necessary fto maintain blood circula- 
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.tion in die ttieat. In ithe absence of such massag- 
ing action, Ithe vacuum exerted by tube 6 on 
the teat will cause an internal hmorrhaging 
condition in the teat wMch can seriously 
damage the rteat. 

As already noted, withdrawal of the milk 
from the teat is accomplished by the vacuum 
at the lower end of die teat. In order to en- 
sure such vacuum, it ds necessary diat the upper 
part of the inflation be under tcension in order 
to exert some "extmiai ladial force on the 
teat so that idie inflation is maintained in sealed 
relation to die teat. In ithe prior art inflations 
such tension is both longitudinal and ciroilar 
and is set up by the longitudinal and drcuiair 
stretchiag^ of the inflatiion by the teat. The 
prior art inflations actually rely predominandy 
on die longitudinal tension and normally 
require spedal tools to se;t up such longitudind 
(tension. 

Irrespective of the type of tension used, it 
should be noted that .the inner portion of the 
teat is an open tube dirough which the milk 
produced by the animal passes to the lower 
end of the teat. Consequendy dit is also neces- 
sary that the radial force exerted by itiie upper 
part of the inflation on die teat must not dose 
such tube and block the flow of die milk to 
the lower end of die Dealt Aiilk fills die faoJlow 
tubular portion of die teat •aStxx proper stimu- 
ilaition of die cow causes it to "let-down*' its 
milk. However, before die milk is **let-down", 
itihe hollow tubular portion of the is void 
space. More important, after part of die mMk 
has been removed from the ifieal^ die hollow 
«tubular portion of die teat has some void 
space above the remaining milfc. While the teat 
cup is on die teat, such void space will nor- 
msdly be imder vacuum. CSonsequendy, an ex- 
ternal radial force on the »teat adjacent such 
void space such as that due to the inflation can 
cause the hodlow tubular portion of the teat to 
dose. Sudi dosure in conjunction with move- 
ment of the teat causes the inner teat tissues 
to rub to^dier and producses irniitation lead- 
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ing to mastitis. 

Proper milfcing technique will ensure that 
• the teat cup is placed on the teat after the 
milk has been "let-down", thus any initial 

5 irritation period can be avoided. However^ the 
irritation caused 'by closure of the tceat above 
•the remaining; mlk can only be avoided by 
properly locating the fteat cup on the teat. 
If the iteat cup is placed too high on the teat 
or if fthe teat cup "orawis up" idhe fteat during 
milking, irritation and subsequent mastitis are 
•ahnost certain rco follow.. In addition, if the 
fteat enters too far into the teat cup, it will 
prevent -the lower section of the inflation from 

i5 completely collapsing and the essential massag- 
ing action and relief from vacuum will not 
be obtained at the end of the teat. 

!From these considerations, it can be seen 
that the proper location of fthe teat cup on the 

20 teat is of major importance for a successful 
milking operation. It should therefore be noted 
that in addition to maintaining a sealed rela- 
tion between .the inflation and the teat, the 
tension in the inflation in effect determines 

25 the ilocation of .the ►teat cup on the teat. When 
the: teat cup as placed on the teat, its initial 
■location is selected by tJhe person making .the 
placement. However, as die milking operation 
proceeds, the atmospheric pressure tends to 

30 force die teat further into the fCeat cup because 
of the vacuum below -the teat an the tficat cup, 
i.e. to cause the teat cup to "crawl up" die 
Iteat. Opposing such force, of course, is the 
weight of the 'teat cup. More dmportanit, l!he 

35 ccMiical shape of the lOeat stietdhes die inflation 
aa die teat enteirs further into the iCeait cup. 
Consequently the increased tension due to die 
stxfetdung of the inflation soon counGerbaJances 
inwaid force created by vmiuni and die teat 

40 cup remains at die poiint -where such balance 
of forces is set up. 

From die foregoing discussion, it is apparent 
that the tension in die inflationi is of major 
importance in the proper operation of the teat 

45 cup. The .tension, <rf course, is determined both 
by the initial size of the 'inflation and the 
force required to stretch the inflation longi- 
tjudinally and circularly. Initia'lly natural 
■rubber was used in making inflations in order 

50 to maintain the desired tension. However, it 
was found diaft die butterfat an m'ilk was ab- 
sorbed by the natural rubber up to 10% to 
15% of its weight due to its low oil resis- 
tance. Consequendy, the natural rubber in- 

55 fiations would soon expand in size and lose 
■their elasticity so that die proper tension was 
no longer maintained. Synthetic rubber was 
found to have a high resistance to butterfat, 
i.e. at absorbed butterfat to less dian about 

60 5% of its weight. However syndietic rubber 
inflations had much less elasticity than diat of 
natural rubber and tended to permanently set 
in a stretched condition when expanded. Con- 
sequendy, synthetic rubber infladons, although 

65 they lasted longer dian mtural rubber infla- 



tions did not maintain the proper tension 
nearly as well as natural rubber irifladons. 
Compositions containing both natural and 
S5nithedc rubber are presentiy used; however, 
such compositions suffer from the defects of 70 
both natural and synthetic rubber. 

The present invention involves a teat cup 
mflation which has both high oil resistance 
and high elasticity. Consequentiy die teat cup 
inflation of the present invention can maintain "5 
the prefer tension over much longer dme 
periods. In addition to overcoming die dis- 
advantages of the prior art inflations, the 
present invention obtains several important ad- 
vantages. The teat cup inflation of the present SO 
invention permits much more expansion of 
the inflation without additional tension and 
thereby obtains a much longer useful 'life. The 
teat cup inflation of the present invention may 
be used equally well on various sized teats to 
give the proper tension. The teat cup inflation 
of the present invention can be replaced in 
part as fatigue occurs and thus eliminates the 
requirement diat the whole inflation be re- 
placed. The teat cup inflation of the present 
invention relies almost solely on circular ten- 
sion the minor amount of longitudinal lension 
used can be obtained manually without tools. 
Thus the teat cup inflation of die present in- 
vention can separately control the tension in 
its upper section without Meeting the proper 
operation of die lower section. If the tension 
in the lowicr section becomes too great, then 
the lower section fails to collapse completely 
and thus to relieve the end of die teat from 
die vacuum. This fact, among o&ers, Kmited 
the amount of longitudinal tension whidj die 
prior art inflations could istiHze. 

In general an object of the present invention 
is *a teat cup inflation which has both high oil 
resistance and bigii elasticity. 

Another object of the present invention is -a 
teat cup infladon which can be replaced in 
part and can be used on various size teats. 

Still another object of the present invention 
is a teat cup inflation which relies predomi- 
nandy on circular tension and which can con- 
trol the tension in its upper section with mini- 
mum resulting strain. 

Other objects and advantages of the present 115 
invention will be readily apparent from the 
following description and the accompanying 
drawings in which are illustrated exemplary 
embodiments of diis invention. 

In general, the present invention is a teat 120 
cup inflation which comprises an upper section 
adapced to receive the teat of a milk-pro- 
ducing animal, said teat^receiving section con- 
sisting of an oil-resistant flexible material. 
Surrounding the upper part of said teat-receiv- 125 
ing section is an elastic means extending 
longitudinally a substantial portion of due 
length of the upper part of the teat-receiving 
section and having a maximum inner peri- 
meter substantially equal to the outer ped- 130 
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meter of the iteat-receiving section prior to 
placemeim on said iteat^recdving section. In 
adddtioii, the present invendon includes means 
-for maintaimng ifae dasttc means in position 

5 surroimding die upper part of said teat- 
receiving section. 

One feature of .the present invention is the 
use of flexible noaiteclal having high oil lesis- 
ance sudh as syndietic n^iber in the portion. 

10 of the driflation ^^ch comes infto conlaot with 
nxHk. Another portion of die inflation whidh 
is separated from the milk by the oil resistaixt 
maiterial is utilized to give the inflation high 
elasticity. For exampk^ a natural rubber sleeve 

15 surrounding tthe section made of synthetic 
rubber gives the structure as a whole both 
»high elasticity and high oE resistance. 

Another future of the present invention is 
die use of separate means to give elasticity and 

20 support to die section of ti^ inflalion which 
ds subject to the most stress and strain. Such 
means wiE normally become fatigued before 
other parts of the inflation. 'Consequently, the 
elastic means can be replaced when worn out 

25 without die main portion of the inflation 
requking repkcMtient. 

Another feature of the present invention is 
the use of several different elastic means witii 
various inner perbnoteis so diat die teat- 

30 receivii^ section of a single inflaition may be 
used wiitb various teats of different sizes. 

Still anodier feature of die present invention 
is die use <^ an elastic means only on the 
upper teat-receiving section of die inflation. 

35 In diis way circular tension is added ito die 
inflation only where it is necessary ifio pre- 
vent "cmwl up^'. Qmsequently, no ad(Mti<Hial 
tension, is added to 1^ lower section where 
ncft only k is not needed but also it would 

40 prevent die lowier end frcm collapsing propeily 
and providing the necess^ massaging action. 
Of course, die use of jkmg^tudinal itension 
necessarily resdlts in temon in (bodi die upper 
and lower sections. likewise both die upper 

45 teat-receiving section and lower milk-receiving 
section of ithe inlfladon may have a thinner 
wall since die main support for the teat is 
supplied by die dastic means. 

Still another feature of die present invention 

50 is the use of an elastic means whose innei' perl- 
meter is sHghdy smaller than the outer peri- 
meter of the teat-recdvmg section prior to 
placemenit on the teat-receivmg section. With 
diis feature^ the t^tHreceiving section may 

55 or may not loosely receive the teat prior to 
the placement of die elastic means. However, 
when the elastic means is placed on the teat- 
receiving section, dje teat-receiving iSeotion be- 
comes compressed and snugly receives die teat. 

60 Wb&n die teat-receiving sectron is then sub- 
jeoted to tension, e.g., when the teat cup tends 
ito "crawl up" as die teat fills widi milk, then 
it may expand bvsc such expansion will usually 
only cause the teat-receiving section to return 

65 to its noimal state, le., 'its uncompressed stsate. 



Gonsequendyj by initially compressing the 
teat-receiving section of d^ mflation^ die pre- 
sent invention can pennit sts expansion with- 
out subjecting it to tension. Furdier expan- 
sion can occur but still die icsuOiting itsension 70 
on die teat-receiving section is much dess dum 
normally obtained for the same itotal expansion 
wdthout initial compression. 

As already noted. Fig. 1 is a loi^itudinal 
section of the tj^ci prior art cylindnoal teat 75 
cup after placement on die iteat 

Fig. 2 is a longitudinal section of a teat cup 
with one form of die inflaldon of die present 
invention. 

Fig. 3 is a cross sectional view of Fig. 2 80 
taken along the line III — HI. 

Fig. 4 is a cross sectional view of Fig. 2 
taken along the line IV — ^IV. 

Fig. 5 is a longitudinal section of a teat 
cup with another fonn of the inflation of die 85 
present invention. 

Pig. 6 is a cross se<?tional view of Fig. 5 
taken along the line VI — VI. 

Fig. 7 is a side view of another form of 
the elastic means of die present invention, i.e., 90 
an elongated reotangiilar spring wbose ends 
are attached t<^ether to form a dicular ex- 
pansion band. 

Fig. 8 is a top view of the elastic means 
of Fig. 7. 95 

In Fags. 2 to 4, the teat cap of die pre- 
sent invention indudes a rigid outer shell 10 
usually made of meital and an infladon 20. 
The shdl 10 is connected to the pulsator 
Tuhber tube 11 by lasam of a nipple 12^ Hie 100 
lower end of sheH 10 flares inwardly ito form 
a neck 13. 

The inflation indicated generally at 20 in- 
cludes an iipper section 21 adapted to receive 
the teat of a milk-producing ammal, a lower 105 
section 26 adapted ito receive the jniifc from 
die teat and to periodically relieve die vacuum 
on the iteat and an edasrtic sleeve 29. The teat- 
receiving section 21 of inflation 20 is sur- 
mounted by a rim 22. A lip 23 extends down- 110 
wardly from the outer edge of rim 122. The 
inner surface of dip 23 is maintained in sealed 
relation with die outer surface of sheE 10 by 
die stretching of lip 23 around shell 10. Flange 
24 extends inwardly from die outer edge of 115 
rim 22 by a vertical section 24\ The upper 
surface of flange 24 is maintained in sealed 
relation with ffihe outar surface of die teat in- 
seuted in the teat cup by die streDdhing of flange 
24 around die teat. Lugs 25 exJtend from- die 120 
sides of die lower part of teat-receiving section 
21. Lugs 25 provide means for miainitainmg the 
elastic sleeve 29 in position surrounding die 
upper part of itear-receiving section 21. 

The lower milk-receiving section 26 of in- 125 
flation 20 has two spaced annular ridges 27 
and 28 between which neck 13 of shell 10 is 
seated. The outer surface of milk-receiving 
section 26 is maintained in sealed relaitira with 
the inner smface of nedc 13 by the conspress- 130 
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ing of mnk-ieceiviDg section 26 with neck 13. 
In addition, lower section 2S has longitudinally 
extending walls 26^^ mdi norma31y flat oppos- 
ing intemai surfaces that are spaced apart only 

5 a slight distance over substantially their entire 
- urea. It should be noted rtliat liotb teat-reoeiving 
section 21 and milk-ieceiving section 26 are 
usuailly maintaiined in slight (longitudinal ten.- 
sion by strecdhiing iJhem lengthwise between 

10 Jthe irpper and lower ends of shell 10. Milfc- 

- - receiving section 26 has an extension 26^ which 

is connected to a . vacuum source (not shown) 
and a container (not shown) for die milk 
withdrawn from, the Jtear. 

15 In Hgs. 5 and 6 another form of the inflation 
=^of the present invention is illustrated. In Figs 
5 and 6,:tiie anflation 30 has an upper section 
' 31 adapted ito receive the teat of a milk- 
producmg animal, a lower section 32 adapted 

20 to receive the milk from ihe teat and to 
. periodically relieve 'the vacuum on the teat 

- and an elastic sleeve 33. Inserted in the lower 
section 3 2 is a transparent coimeotion 34 which 
conducts die milk from lower section 32 to 

25 an extension 34^. Exitension 34^ is the conduit 
to a vacuum source (not «howa) and a con- 
tainer (not shown) for the milk withdrawn from 
the teat. Lower section 32 is itself inserted in a 
metal collar 35 so that a tight seal between 

30 . connection 34 and collar 35 is formed by 
, . lower section 32. Collar 35 has circumferen- 
tial grooves 35^ in which an elastic ring 36 
may be seated. A tight seal between collar 35 
and shdll 37 is formed by ring 36 when upper 

35 section 31 of inflation 30 is placed on ^heU 
37 and inflation 30 is stretched so that ring 36 
is seated against flange 3S of shell 37- The 

:. - plurality of grooves 35^ permit adjusting the 
amount of longitudinal tension imposed on in- 

40 flation 30. 

. In 'the form of tibe inflation in Figs. 5 and 
6. the sleeve 33 extends ibelow the end of die 
teat and terminates in a tapered portion 33^ 
which curves inwardly. Tapered portion 33^ 

45 aids maintedmng sleeve 33 an . position when 
lower section 32 of inflation 30 is p'eriodicaily 
collapsed. In addition^ Sn^adon 30 has a 
- circumferential rid^ 39 for maintaining sleeve 
33 in position. 

50 In Figs. 7 and 8, an elongated rectangular 
metal spring joined at its ends to form a cylin- 
drical expansion band 40 is illustrated. Band 
40 may be used in place of sleeve 29 on the 
inflation 20 or sleeve 33 on the inflation 30. 

55 Band 40 is rectangular so as to distribute the 
force esferded by the spring when stretched 
substantially equally over the widest possible 
• area and so as to permit greater expansion at 
the top. In this way^ concentration of the 

60 tension so as to cause pinching of the teat as 
avoided. 

' In accordance with the objects of the in- 
vention, troth the teat-receiving section and the 
milk-i«ceiving section of the inflation are made 
65 of an ml-resistant flexible matmal Such 



material need not have a high elasticity. Syn- 
thetic Tribber such as Neoprene, Buim-N and 
Buna-S have been found to be sati^aotory. 
Likewise «the efkstic means which provides the 
main suppouc for the teat in the teat cup may 70 
be made of a flexible material having high 
elasticity. Elastic means such as a natural 
rubber Seeve or an elongated metal spring have 
been found to be satisfaccoiy. 

It will be noted tthat the elastic means such 75 
as the rubber sleeve or metal spring may be 
removable from the teat receiving section, Con- 
sequentiy when they become fatigued, only that 
part of the inflation need be replaced. Like- 
wise, if a single teat-receiving section is used 80 
with teats of various sizeSj «tiie elastic means 
may be replaced accordingly. Such adjustment 
insures -the proper flt of tiie teat cup- and pre- 
vents "crawi-up" on smaller teat sizes. If 
desired^ the elastic means may have a conical 85 
form to conform to the shape of the teat. In 
this way, die tension throughout the elastic 
means is equalized and excessive fatigue at 
the top of the elastic means is avoided. 

In accordance with another object of the in- 90 
vention, the anner perimeter of the 
elastic means is preferably slightly smaller than 
the outer perimeter of the teat-Teceiving sec- 
tion. When the elastic means and teat-receiving 
section both have a circular cross section, it 95 - 
has been found that having the inner diameter 
of the elastic means about one-sixteenth inch 
smaller than the outer diameter of the teat- 
receiving section gives exce'llent results for 
millting cows. Differences of more than about 100 
one-eighth inch have also been found satis- 
factory. If desired, the inner diameter of the 
elastic means may be about equal to the outer 
diameter of die teat-receiviug section. How- 
ever, it should not be substantially larger since 105 
then the elastic means would not provide 
proper support for the iceat and would permit 
"crawl-up." 

It should be noted that small lugs on the 
tcat-rcceiving section such as lugs 25 Sn Figs. 110 
2 and 3 provide a sicmple means for main- 
taining idhe elastic means in position 
surrounding the upper part of the teat- 
receivang section. In place Kjf such lugs 
a circumferential rrdge may be used as 115 
in Figs. 5 and 6 or a circumferential groove 
with a mating ridge on the inner surface, of 
the sleeve. Likewise, the elastic means may be 
maintained in position by a spacer sleeve be- 
tween it and the function of the inflation with 12O 
the shell. Also the elastic means itself may 
have an extension so tiiat it is supported by 
the junction of the inflation and frfre shell. If 
desired, the elastic means may also be main- 
tained in position by actual bonding to the 125 
teat-receiving section with an adhesive or by 
vulcam'zation. In any event, it can be seen 
that tlie elastic means may be maintained in 
position by any convenient means. 

As abeady noted, the teat cup inflation 130 
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of ^ die pi^ent dnventron permits the use of 
thmner walls and lower itensioa in tte lower 
milk-red^iving section, which may have longi- 
tudinally extending walls wiitfa nomraiUy flat 

5 opposing dntemal surf»:es diat are spaced apart 
only a sKgjhtt distance over sufastanttai^y dielr 
endre area as shown m Figs. 2r-4. In this 
connection, at should bt naced diac the teat 
cc^^ inflation of present invention need not 

10 initially have a dicuiar cross seddon. For 
example^ the inflaition may initially have a 
"d0ver4eaf" cross section which conforms to 
die shape of.ithe teat when placed on the teat. 
Also, as shovm, the trat cup dnflation of the 

15 present invention may consist of one piece 
contacting the milfc as in Figs. 2 — 4 or 
multiple plieoes contacting the m& as in Fig^. 
5 and 6. One piece inflations have the advan- 
tages of economy and simplicity. The multiple 

20 piece inflation has the advantages of being 
able to adjust die longitudinal tension and per- 
mitdng direct dbservail^n of milk flow from 
the teat. 
WHAT WE OLAIM IS ;— 

25 1. A tteat cup inflation comprising: an upper 
section adapted to receive the teat of a milk- 
producing animal, said ftmt-reoeivittg section 
consisting of on oilHresi^taoft flexible materaal; 
elastic means surrounding the upper part of 

30 said t^t-receiving section, said elastic means 
extending longitudinailiy a substantial portion 
of the length of the upper part of idie teat- 
recdvmg secdon and having a maYimnm inner 
perimeter substantially eqtiSl ito the outer peri- 

35 meter of said teat-receiving section prior to 
placement on said teat-receiving section; and 
- mems for maintaining said elastic means in 
position surrounding the upper part of said 
teat-iseoei ving section. 

40 2, The teat cup inflattoa as stated in. Qaim 
1 wherein die inner perimeter of said elastic 
means is sligfajtiy sraafler idian .the outer peri- 
meter of said teat-receiving section prior to 
pkoooaent on said teat-recedviog section. 

45 3. The teat oip inflation as stated in clains 
1 wlfaerein said teat-recervii^ section is suj>- 
standally cylindrical in shape prior to place- 
mem on die teat. 
4. The teat cup inflstian as stated dn daim 



1 wher^ said elastic means con^sts of a sleeve 50 
of material having an elasticity higher than 
said teatHTecedving section material. 

5. The teat cup inflation as stated in claim 
4 wherein said steeve is mnovable. 

6. A teat cup inflation comprisiiig: an upper 55 
section adapted to receive the teat of a milk- 
produdng animal, said teat-ieceivdng section 
consisting of an <kLl-resistant flexible material; 
elastic means surrounding the tipper part of 
said teat-receiving section, said dasdc means 50 
extending iongitudiaally a stibstantial portion 

of the length of the upper part lof the teat- 
leceiving section and havmg a maximum inner 
perineter substantially ecjual to the outer peri- 
meter of said teat-receiving section prior to 65 
placement on said teat-receiving section; 
means for maantaining s^d elastic means in 
position surrounding the upper part of said 
teat-receiving section; and a lower milk-recdv- 
ing section having longitudinally extending 70 
walls with normally flat opposing internal sur- 
faces that are spaced apart only a slight dis- 
tance over substantially their entire area so as to 
be capable of very quiddy being brought into 
surface-to-surface engagemem as a consequence 75 
of relatively slight inward moviMnent of said 
walls due to the oppHcadon inflation 
collapsing force to dseir esiGeriors* 

7. The teat oup snflatbn as stated in claim 

6 wherein said upper and lower secticms are 80 
joined by; ian intsecmedrnte juinctioo section, 
said intermediate junction section having a 
cross sectional shape which gradually merges 
the ixpp^ and lower sectioi^ so that in dxe 
event the teat leogth is less than the length of 85 
dje upper section, the lower part of the upper 
section "below the end of dxe teat collapses and 
takes the cross seodoitaiL shape of die lower 
section. 

8. A teat-cup inflation substantially as des- 90 
cribed with leferenoe to Figs. 2 to 4, 5 and 

6, or 7 and "8 of the accompanyii^ drawii^. 

For die Applicants, 

frjank b. dehn & 00., 

Ohartered Patent Agents, 
Imperial House, 15—19, King^way, 
London, WjC2, 



Leamington Spa: Prmted for Her Majesty's Stationery Office, by the Courier Press 
(Leamington) Ltd.~1965. Published by The Patent Office?, 25 Southampton Buildi™! 
Londoat, W.C.2, ft^m which copies may be obtained. 



996887 COMPLETE SPECIFICATION 

ving Is a reprodui 
final on a reducei 

Sheets 1 & 2 



9 rucpTX This drawing Is a reproduction of 
dnccip Original on a reduced scale 




